Production of phosphatidylinositol 5-phosphate by the phosphoinositide 3-phosphatase myotubularin in mammalian cells.
MTM1, the gene encoding myotubularin (MTM1), is mutated in the X-linked myotubular myopathy (XLMTM), a severe genetic muscular disorder. MTM1 is a phosphoinositide phosphatase hydrolyzing phosphatidylinositol 3-phosphate (PtdIns(3)P) in yeast and in vitro. Because this lipid is implicated in the regulation of vesicular trafficking, we used established cell lines from XLMTM patients to evaluate whether the lack of endogenous MTM1 expression could affect PtdIns(3)P labeling patterns. Our results showed that the vesicular trafficking related to early endosomes was not significantly affected in the XLMTM cell lines compared with control cells. However, in addition to PtdIns(3)P, we found that MTM1 can hydrolyze phosphatidylinositol 3,5-bisphosphate both in vitro and in mammalian cells. Using a mass assay, we demonstrated that the product generated is phosphatidylinositol 5-phosphate (PtdIns(5)P), a recently discovered phosphoinositide, the function of which is still unknown. In L6 myotubes overexpressing MTM1, hyperosmotic shock induced an increase in the mass level of PtdIns(5)P that was reduced by 50% upon overexpression of the MTM1 inactive mutant D278A. These data demonstrate for the first time a role for MTM1 in the production of PtdIns(5)P in mammalian cells, suggesting that the lack of transformation of phosphatidylinositol 3,5-bisphosphate into PtdIns(5)P might be an important component in the etiology of myotubular myopathy.